


































METALS;=  4HESE  LIGANDS  HAVE  SHOWN  WIDER  APPLICATIONS 
IN METAL  COMPLEXATION  REACTIONS  AND  HAVE  ATTRACTED MUCH 
ATTENTION ESPECIALLY IN THE ½ELDS OF MEDICINE AND CATALYSIS;
=  4HEY ARE VERSATILE LIGANDS IN STABILISING METAL IONS ESPECIALLY 




ENABLES  THE  STABILISATION  OF  EVEN  RELATIVELY  ELECTRONRICH 
TRANSITION METALS;=
3INCE THE EARLY APPLICATION OF BISDIPHENYLPHOSPHINO	 
ETHANE  DPPE	  	  AND  CISBISDIPHENYLPHOSPHINO	 
ETHYLENE  DPPEY	  	  &IGURE  	  AS  CHELATING  PHOSPHINE 
LIGANDS  RESEARCH  EFFORTS  HAVE MORE  RECENTLY  BEEN  CENTRED 




4HE MODI½CATION  OF  BISPHOSPHINES  HAS  BEEN  EXTENDED  TO 
THE INTRODUCTION OF SOLUBILISING GROUPS INTO THE ETHANE BRIDGE 
OF DPPE;=  4HUS PROPERTIES SUCH AS THE ELECTRONIC NATURE 







	  IN  PRESENCE  OF  FREE  DPPE  LIGAND  DEMONSTRATED  THE 
FORMATION OF  A  FOURCOORDINATE  COMPLEX  ;!UDPPE	=
#L  	 
&IGURE 	;=
3ILVER AS  THE  LIGHTER CONGENER OF GOLD  SHOWS AN EQUALLY 
INTERESTING  COORDINATION  CHEMISTRY  WITH  PHOSPHINE  LIGANDS 
LEADING TO A LARGE VARIETY OF COMPLEXES OF DIFFERENT NUCLEARITY 

















ON  A  4HERMO  &LASH  %!  #(.3/  ELEMENTAL  ANALYZER  AT 
THE  5NIVERSITY  OF  #APE  4OWN    4HE  FOLLOWING  ABBREVIATIONS 





0H0    G    MMOL	  WAS  DISSOLVED  IN    CM
  OF 
TETRAHYDROFURAN  4(&	  4HE MIXTURE WAS  ADDED DROPWISE  AT 
%XPERIMENTAL 3ECTION
!LL MANIPULATIONS WERE CARRIED OUT UNDER ARGON ATMOSPHERE 
USING  STANDARD  3CHLENKTECHNIQUES    3OLVENTS  WERE  DISTILLED 
FROM  SODIUMBENZOPHENONE  KETYL  OR  CALCIUM  HYDRIDE  AND 

































FOR    HR  4HIS  WAS  ACCOMPANIED  BY  A  COLOUR  CHANGE  FROM 
COLOURLESS TO REDBROWN 4HE MIXTURE WAS ALLOWED TO WARM TO 
ROOM TEMPERATURE AND THEN STIRRED FOR  HRS  4HE UNREACTED 
LITHIUM METAL  WAS  REMOVED  BY  ½LTRATION  4O  THE  REDBROWN 
½LTRATE  NBUTYLCHLORIDE    CM   MMOL	  IN    CM 
HEXANE WAS ADDED DROPWISE AT  # WHILE  RAPIDLY  STIRRING 
4HE  REACTION  MIXTURE  WAS  STIRRED  AT  ROOM  TEMPERATURE 










-ETHOD  !  !  SOLUTION  OF  0H"U0    G    MMOL	  IN 
 CM 4(& WAS ADDED DROPWISE TO A SUSPENSION OF GRANULAR 
LITHIUM METAL    G   MMOL	  IN    CM  OF  4(&  AT 
  #  4HE  REACTION MIXTURE  WAS  STIRRED  AT    #  FOR    HR 
4HIS WAS ACCOMPANIED BY A COLOUR CHANGE FROM COLOURLESS 
TO  REDBROWN  4HE MIXTURE WAS  ALLOWED  TO WARM  TO  ROOM 




4HE  REACTION  MIXTURE  WAS  STIRRED  AT  ROOM  TEMPERATURE 
OVERNIGHT  4HE WHITEYELLOW REACTION MIXTURE WAS EXTRACTED 




TO A  SUSPENSION OF GRANULAR  LITHIUM METAL   G  
MMOL	  IN    CM  AT    #    4HE  REACTION  WAS  STIRRED  AT 
  #  FOR    HR  4HIS WAS  ACCOMPANIED BY  A  COLOUR  CHANGE 
FROM  COLOURLESS  TO  REDBROWN    4HE  MIXTURE  WAS  ALLOWED 
TO WARM TO ROOM TEMPERATURE AND THEN STIRRED FOR  HRS 
4HE  UNREACTED  LITHIUM  METAL  WAS  REMOVED  BY  ½LTRATION 
4O  THE  REDBROWN  ½LTRATE  NBUTYLCHLORIDE    CM 
 MMOL	  IN  CM OF HEXANE WAS ADDED DROPWISE AT 
  #  WHILE  RAPIDLY  STIRRING  4HE  REACTION  MIXTURE  WAS 
STIRRED AT ROOM TEMPERATURE OVERNIGHT  !FTER REMOVING THE 
SOLVENT IN VACUO A FURTHER  CM OF HEXANE WERE ADDED TO 
THE  REDBROWN  VISCOUS  OIL  TO  PRECIPITATE  ,I#L  FROM  THE  OIL 
4HE HEXANE WAS REMOVED IN VACUO TO GIVE A YELLOW VISCOUS 
OIL  THAT  AFTER  VACUUM  DISTILLATION  YIELDED  A  COLOURLESS  OIL 
9IELD  G   -IXTURE OF DIASTEREOMERS	 "OILING POINT 












A  SUSPENSION  OF  GRANULAR  LITHIUM  METAL    G   
MMOL	 IN  CM OF 4(& AT  # 4HE REACTION MIXTURE WAS 
STIRRED AT  # FOR  HR 4HIS WAS ACCOMPANIED BY A COLOUR 
CHANGE  FROM  COLOURLESS  TO  REDBROWN  4HE MIXTURE  WAS 
ALLOWED  TO WARM TO  ROOM TEMPERATURE AND  THEN STIRRED 
FOR    HRS    4HE  UNREACTED  LITHIUM METAL  WAS  REMOVED 
BY  ½LTRATION    4O  THE  REDBROWN  ½LTRATE  NBUTYLCHLORIDE   
 CM  MMOL	 IN  CM HEXANE WAS ADDED DROPWISE 
AT  # WHILE  RAPIDLY  STIRRING 4HE  REACTION MIXTURE WAS 
STIRRED AT ROOM TEMPERATURE OVERNIGHT  4HE SOLVENT WAS 
REMOVED  IN  VACUO  TO GIVE  A  REDBROWN OIL   $RY  HEXANE 
 X  CM	 WAS ADDED AND A YELLOWWHITE PRECIPITATE 
FORMED WHICH WAS  SEPARATED  BY  ½LTRATION    4HE  SOLVENT 

















OF  #(#L  &URTHER  A  SOLUTION  OF  0H"U	0#(#(0"U	0H 
 G  MMOL	 IN  CM OF #(#L WAS SLOWLY ADDED 
TO  THE  REACTION MIXTURE AT  ROOM TEMPERATURE !FTER  THE 







































;M  0H  (=    0.-2  #$#L	  J    AND    )SOMERIC 
MIXTURE	  #.-2 #$#L	 J  ;S #(=  ;S #(=  
;S #(=  ;M #(=  ;M #(=  ;D 0H *#0   
























!G./   G  MMOL	 WAS  SUSPENDED  IN  CM
 OF 
#(#L    &URTHER  A  SOLUTION  OF  0H"U	0#(#(0"U	0H   
G  MMOL	 IN  CM OF #(#L WAS SLOWLY ADDED TO THE 



























0H	  -ASS  SPECTRUM  &!"	 MZ       	  ;-#L/= 
 	 ;!GBPPE	=
2ESULTS AND $ISCUSSION
6ARIOUS  SYNTHETIC  ROUTES  EXIST  FOR  THE  PREPARATION  OF  BIS
PHOSPHINE  LIGANDS  4HESE  INCLUDE  REACTION  METHODS  SUCH 
AS  REDUCTIVE METALLATION  OF  HALOPHOSPHINES METALHALOGEN 


















THE  PREPARATION  OF  BISPHOSPHINE  LIGANDS    4HE  REACTION  OF 
00H AND LITHIUM METAL STEP !	 VIA LITHIUM DIPHENYLPHOSPHIDE 
INTERMEDIATE  WAS  ACCOMPANIED  BY  A  REDBROWN  COLOUR 
CHARACTERISTIC OF THE FORMATION OF THE METALPHOSPHIDE;= 
4REATMENT  OF  THE  REDBROWN  SOLUTION  WITH  A  SOLUTION  OF 
NBUTYLCHLORIDE READILY AFFORDED THE BUTYLDIPHENYLPHOSPHINE 
PRECURSOR 0H0"U	 IN MODERATE YIELD 	
7HEN  0H0"U  WAS  SUBJECTED  TO  SIMILAR  REACTION 
CONDITIONS THE CORRESPONDING LITHIUM BUTYLPHENYLPHOSPHIDE 
,I0"U0H	  INTERMEDIATE  STEP "	 WAS  READILY  FORMED    )N  SITU 
PREPARATION OF  BY  TREATING  THE  ,I0"U0H  INTERMEDIATE WITH 
DICHLOROETHANE STEP "	 AT LOW TEMPERATURE YIELDED   IN 
LOW YIELD  ¯ 	  !LTHOUGH THE STEREOSPECI½C REACTION 
OF  ,I00H  WITH  EITHER  CISDICHLOROETHYLENE  OR  TRANS
DICHLOROETHYLENE  TO  SUCCESSFULLY  YIELD  THE  CORRESPONDING 
PHOSPHINES CIS0H0#(#(00H OR TRANS0H0#(#(00H HAS 
BEEN  REPORTED  PREVIOUSLY;=  TREATING  ,I0"U0H WITH  CIS
DICHLOROETHYLENE STEP "	 TO FORM  RESULTED IN A MIXTURE OF 
UNIDENTI½ABLE PRODUCTS  
!LTHOUGH  MANY  BISPHOSPHINE  LIGANDS  ARE  BEING 





LITHIUM METAL  TO MOL PHOSPHINE  RESULTED  IN  THE  FORMATION 
OF  THE  CHARACTERISTIC  REDBROWN  LITHIUM  DIPHOSPHIDE 
INTERMEDIATE  ,I0H	0#(N	X00H	,I  STEP  #	  &URTHER  REACTION 
OF ,I0H	0#(N	X00H	,I WITH  EQUIVALENTS OF NBUTYLCHLORIDE 
STEP #	 RESULTED IN THE FORMATION OF BOTH LIGANDS  AS MIXTURE 






A  AND   WERE  SYNTHESISED  BY  A  PROCEDURE  SIMILAR  TO  THE 
ONE  DESCRIBED  IN  THE  LITERATURE  FOR  ;!U#L	DPPE=;=  WHICH 
INVOLVED THE ADDITION OF HALF AN EQUIVALENT OF THE APPROPRIATE 
LIGAND  OR  STEP $	 TO A SOLUTION OF ;!U#L3-E	= AT ROOM 
TEMPERATURE  RESULTING  IN  THE  FORMATION  OF  A  	  AND 


































A = (i) Li / THF / 0°C, (ii) n-BuCl;
B = (i) Li / THF / 0°C, (ii) ClCH2CH2Cl / -ClCH-CHCl
C = (i) Li / THF / 0°C, (ii) n-BuCl
D = 2 mol [AuCl(SMe2)]/AgNO3 in DCM




























4HE  CORRESPONDING  GOLD  AND  SILVER  COMPLEXES 
3CHEME  	  WERE  FULLY  CHARACTERISED  BY  MULTINUCLEAR  .-2 
SPECTROSCOPY  ELEMENTAL  ANALYSIS  EXCEPT  B  AND  	  AND 
MASS  SPECTROMETRY    4HE  (  .-2  SPECTRA  OF  THE  COMPLEX 
A    B  A  B  AND   SHOWED  A  DESHIELDING  OF  THE 
ETHYLENIC  PROTONS  ON  COMPLEXATION  COMPARED  TO  THAT  OF 
THE  FREE  LIGAND    4HE  DESHIELDING  OF  THE  ETHYLENIC  PROTONS 
HAS  BEEN  OBSERVED  FOR  VARIOUS  OTHER  COMPLEXES  IN  THE 
LITERATURE  SUCH  AS  ;!U#L	DNPYPE	=;=  WHERE  N     
¯    AND  DNPYPE    BISDINPYRIDYLPHOSPHINO	ETHANE 
;!UDPPE	=#L;=  ;!GDPPE	=./;=  !GDNPYPE	=./;= 
AND  ;#UDPPE	="&;=    &URTHERMORE  THE  ETHYLENIC  PROTONS 
OF  THE  BRIDGED  DIGOLD)	  COMPLEXES  A  AND    ARE  MORE 
DESHIELDED  THAN  THOSE  OF  THE  BISCHELATED  COMPLEXES 
A  AND     4HIS  IS  CONSISTENT WITH  THE  REPORTED  BRIDGED 
COMPLEX  ;!U#L	DNPYPE	=  VS  THE  BISCHELATED  COMPLEX 
;!UDNPYPE	=#L;=






DPPE  ANALOGUES  ;!U#L	DPPE	=  AND  ;!UDPPE	=#L;= 
4HE 0 .-2 SPECTRUM IN $-3/ OF  AND  SHOWED SIGNALS 
AT J  AND  RESPECTIVELY 4HIS  IS ALSO CONSISTENT WITH 
THE  OBSERVATIONS  MADE  FOR  COMPLEXES  ;!U#L	DPPE	=  AND 
;!UDPPE	=#L  (OWEVER  THE  REPORTED 
0[(]  RESONANCE 











ELEMENTAL  ANALYSES  COULD  NOT  BE  PERFORMED  $EGREES  OF 
DEVIATION  WERE  OVERCOME  BY  ACCOUNTING  FOR  THE  PRESENCE 
OF  COCRYSTALLISED  SOLVENT  IN  THE  CRYSTAL  LATTICE  WHICH  WERE 
NOT  REMOVED  AFTER  EXTENDED  PERIODS  UNDER  HIGH  VACUUM 




4HIS  PAPER  REPORTS  THE  SUCCESSFUL  PREPARATION  OF  TWO 
ALKYL  ARYLSUBSTITUTED  BISPHOSPHINES  LIGANDS  DIFFERING  ONLY 
IN THE COMPOSITION OF THEIR BACKBONE AND THEIR SUBSEQUENT 
COMPLEXATION WITH GOLD AND SILVER 
4WO  SYNTHETIC  APPROACHES WERE  INVESTIGATED  IN  ORDER  TO 
OBTAIN  THE  DESIRED  LIGANDS    4HE  ½RST METHOD  INVOLVED  THE 
SYNTHESIS OF BUTYLDIPHENYLPHOSPHINE FROM TRIPHENYLPHOSPHINE 
	  AND  THEREAFTER  THE  DESIRED  LIGAND  WAS  OBTAINED  VIA  A 
LITHIUM  BUTYLPHENYLPHOSPHIDE  INTERMEDIATE    4HE  SECOND 
METHOD INVOLVED THE SYNTHESIS DIRECTLY FROM BISPHOSPHINES 
DPPE 	 AND DPPEY 	
4HE  SYNTHESIS  OF  TWOCOORDINATE  BRIDGED	  AND  FOUR 
COORDINATE  BISCHELATE	  NOVEL  GOLD)	  COMPLEXES A    AND 
A    AND  SILVER  )	  COMPLEXES  B  AND  B  HAS  BEEN 
ACHIEVED    !LL  OF  THE  SYNTHESISED  COMPLEXES  COMPARED 
FAVOURABLY TO ANALOGUES REPORTED IN LITERATURE 
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AND  BIOLOGICAL  ACTIVITY  OF  A  VARIETY  OF 





"IOMEDICAL  0ROGRAMME  ALONG  WITH  TAKING  ON  AN  HONORARY 
POSITION AT  THE 5NIVERSITY OF 7ITWATERSRAND   /VER  THE PAST 
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